Targeting the cancer initiating cell: the Achilles' heel of cancer.
We have isolated cell with the cancer initiating cell (CIC) phenotype from PC3 cells. The PC3/(CIC) cells are more resistant than the PC3/(BC) cells to chemotherapeutic drugs such as docetaxel which is used to treat prostate cancer. Thus these prostate CICs could lay dormant and persist even after chemotherapeutic drug treatment. Then when the chemotherapeutic drug is removed, they could potentially repopulate the original tumor site or metastize to a distant site. However, the prostate CICs were not significantly more resistant to drugs which target EGFR, NF-κB, Smo and the natural product genistein. Interesting the prostate CICs could be rendered more sensitive to docetaxel by inclusion of suboptimal doses of genistein, cyclopamine, and EGFR inhibitors. In contrast, addition of suboptimal amounts of genistein, cyclopamine, or EGFR inhibitors did not increase the sensitivity of the PC/(BC) cells to docetaxel. Similar results were observed when combination experiments were performed with cyclopamine and suboptimal doses of either genistein or docetaxel. The BC cells are usually more rapidly proliferating than the CICs. Thus the CICs are not as sensitive to docetaxel which targets replication. In contrast, the CICs could be rendered sensitive to docetaxel or cyclopamine by co-treatment with certain other drugs, including the natural product genistein which is present in the human diet of many people, especially Asians. Genistein is by itself only weakly toxic to prostate and other cancer cells. That is probably one of the big reasons that it can be used as a dietary supplement for prostate and breast cancers. It is clear from our studies that low doses of genistein can increase the sensitivity of prostate CICs to drugs such as docetaxel and cyclopamine, two drugs either used or under consideration for prostate cancer therapy.